ABSTRACT. For a complex vector space E, let HAE) denote the space of G (Gateaux)-holomorphic functions on E (/: E -» C is G-holomorphic if the restriction of / to every finite dimensional subspace of E is holomorphic in the usual sense). The most natural topology on HAE) is that of uniform convergence on finite dimensional compact subsets of E. A convolution operator A on Hr(E) is a continuous linear mapping A: HAE) ■* HAE) such that A commutes with translations.
It can be shown that the convolution operators on HA.E, K) are algebraically isomorphic to H G(E, a). For certain Jv, ff(E , K ) satisfies the standard division theorem (if Py F2 £H(E*, K*) and F/F2 £ ff(E*), then FJF2 £ ff(E*, K*)).
From this, together with the Borel transform identification, it follows that the kernel of any convolution operator is the dense linear span of the exponential polynomials contained therein. Furthermore, every nonzero convolution operator on HAE, jv) is a surjective mapping.
For appropriately chosen K, one obtains the following examples:
1. HG(E), 2 . the G-holomorphic functions of finite order, 3. the G-holomorphic functions of exponential type.
The aforementioned results on convolution operators are valid for each of these
examples.
An important application results from the fact that if 2^ C is endowed with the locally convex inductive limit topology, then ff(^«r C) = ffG(2,.C).
Hence the results concerning convolution operators hold also for H(%N C).
Results similar to these were proved by B. Malgrange [6] and B. A. Taylor [8] in the finite dimensional case, and by C. Gupta [5] in the infinite dimensional case.
The notation used herein will principally be that of Gupta [5] , Nachbin [7] , and Taylor [8] . 1 . Polynomials. For a given complex vector space E, HAE) will denote the space of all C-valued functions on E whose finite dimensional restrictions are holomorphic functions. That is, HG(E) is the space of G (Gateaux)-holomorphic functions on E. If a locally convex topology is associated with E, then ff(E)
will denote the space of G-holomorphic functions on E which are continuous with respect to the given topology. HAE) is a complete locally convex topological vector space when endowed with the topology of uniform convergence on finite dimensional compact subsets of E. P (nE) tot each 72 = 0, 1, • • • is the space of 72-homogeneous polynomials on E. Clearly P (nE) Ç HAE). Moreover, given / £ ffG(E), there exist unique polynomials d"f(0)/n\ £ Pa("E), »2 = 0, 1, • • •, such that f(z) = S~_0 d"f(o) (z)/n\ fot each z e E. E is the algebraic dual of E endowed with the weak topology o(E , E), and P(nE ) is the space of continuous »2-homogeneous polynomials on E .
License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use Proposition 1. P'("E) and P("E ) are algebraically isomorphic where P' ("E) is the continuous dual of P (nE), and P (nE) is endowed with the compact open topology for finite dimensional compact sets.
Proof. Define ß: P'a("E) -P("E*) such that if T e P'a(nE) and d, e E*, then /3T(<7J) = T((f>"). Clearly ß is a well defined linear mapping into P(nE*). ß is 1-1 since the linear span of \<f>": <j> e E (is dense in P a("E). Let A(r) be a log convex function on R(+) which is continuously differentiable and nondecreasing such that £(|z|p,)e*'lz'f' ¡s bounded on F for all k eKp.
Then Kp is said to be hypoconvex if there exists a convex function A, on R(+) such that Aj(r) > A(r) for all r e R(+) and /fe(|z|F)eXl(lzlp) is bounded on F for all k eKp. See Taylor [8, p. 447 ] for a discussion of hypoconvexity.)
We now define the spaces HG(E, K) which are considered in this paper.
Several explicit examples are given at the end of this section. The following lemmas describe some of the basic properties of the spaces HC(E, Jv).
Lemma 1. If <p £ E*, then e* £ ffG(E, K).
Proof. This follows from condition (v) on the family Jv.
If / £ ff G(E, Jv) and a £ E, then rj will denote the translate of / by a (r_aj(z) = f(z+a) fot each z £ E).
Lemma 2. ffG(E, Jv) is translation invariant for all K. That is, if a £ E and f 6 ffG(E, Jv), then r_J £ HC(E, K).
Proof. This is a consequence of condition (iii) on the family Jv. 
T: HG(E, K) -C such that T(f) = Tp(f\p). Clearly T e H'G(E, K). Now given
<f> e E , we can express qb = </>, + (/> 2 in a unique manner where 0. e F and r/>2|F = 0. Hence for t/> e E f(r¿) = T(c*) = Tp(e*|p) = TF(e*) = b\FtUpA = M<¿, + <¿>2) = M<¿). 
Convolution operators on HAE, K). A convolution operator on HG(E, K)
is a continuous linear mapping from HAE, K) into itself which commutes with translations. Q(HG(E, K)) will denote the space of all such operators. Proposition 3. n'As, K) and Q(HAE, K))are (algebraically) isomorphic. ff(E , K ) has a division theorem-i.e., if h^, h2 £ H(E , K ) and b^/b-£ H(E*), then h/h2 £ ff(E*, Jv*).
Proof. Define y: 6(HG(E, K))-» H'G(E, K) so that y(A)(/) = A/(
Using growth estimates for a holomorphic function which is the quotient of two holomorphic functions, one may show that each of the Jv given as examples at the end of §2 is D (see Boland [3] , and Taylor [8] ). Sufficient conditions may be given to ensure that a K satisfying them is D (Boland [3] ).
Theorem 1. Let Jv be a family of weights on E such that K is D and K is either fed or fcb. Then any convolution operator A £ Ö(HAE, Jv)) has the property that its kernel is the closed linear span of the set {pe®: p £ Pj.nE), <p £ E , A(pe*) = 0!.
Proof. The method is that of Gupta [5] . If A = 0, then the result is trivial so assume A ¿ 0. There exists a T £ H'G(E, Jv) such that A = T*. Let S £ H'G(E,K) be such that S(pe<p) = 0 whenever T * pe* = 0. Then it follows that S/T £ ff(E*).
Since K is D and n'As, Jv) and ff(E , Jv ) are isomorphic via the Borel transform (Proposition 2), there exists U £ H'G(E, K) such that S = LIT. Hence S = 1/ * 7 =► if T * / = 0, then S * f = (U * T) * f = U * (T * /) = 0. Therefore T * f = 0 implies that S(f) = S * f(0) -0 and hence the theorem follows with an application of the Hahn-Banach theorem.
Theorem 2. Let K be a family of weights on E such that K is fcb or fed.
Then any nonzero convolution operator on HÁE, K) is a surjective mapping.
The following lemma, instrumental in the proof of Theorem 2, is established first. Proof. This is a consequence of Theorems 1 and 2 together with the fact that H(1NC)= HG(1NC) (see Dineen Ul).
Now consider E endowed with a locally convex topology and let ff(E) be the space of holomorphic functions on E endowed with the compact open topology. 
